Micronutrients, though needed in smaller amounts, play a major role in the production and productivity of rice. Zn is the fourth most deficient nutrient element in Indian soils and its deficiency causes severe yield reduction in rice. Application of Zn either as foliar spray or soil application caused significant improvement in growth and yield attributes and yield of rice. Similar to that of Zn, B nutrition also caused significant improvement in growth and yield attributes and yield of rice. The review elaborates the effect of Zn and B nutrition on the growth, physiological parameters, yield attributes, yield and quality of rice.
INTRODUCTION
Zinc (Zn) plays a major role in the growth and development of rice (Chaudhary et al., 2007) . Among the seventeen essential nutrient elements, Zn is the fourth most deficient nutrient element in Indian soils (Shukla and Behera, 2011) . Zinc is one of the vital nutrients which is required for various biochemical and metabolic process in rice such as synthesis of cytochromes and nucleotides, auxin metabolism, production of chlorophyll, activation of several enzymes, membrane integrity, metabolism of carbohydrate, cell wall development, gene expression and respiration (IRRI, 2000; Broadley et al., 2007) . Cereals are more prone to Zn deficiency than legumes and resulted in substantial reduction in yield and quality (Cakmak et al., 1999) . Rehman et al. (2012) reported that Zn deficiency is considered to be the most important nutritional stresses limiting rice production in Asia. The main factors which affect the Zn availability to the plants are soil pH, concentration of Zn, Fe, Mn and P in soil solution, high organic matter and bicarbonate content, high Ca to Mg ratio, prolonged submergence and low redox potential. Zinc deficiency in rice causes a deficiency disorder called Khaira disease. Seedling stage of the crop is highly prone to Zn deficiency. Leaves develop brown blotches and streaks, the streaks and blotches may fuse to cover the entire leaf, plants remain stunted and in severe case of deficiency the plant may die. Zinc deficiency decreases the tillering, increases the spikelet sterility and delay the crop maturity (IRRI, 2000) . Slaton et al. (2001) reported that Zn deficient rice plant show poor root respiration especially in submerged soils. The deficiency of boron (B) is spreading and it is most common in rice growing soils. Though it is required in small amounts but proved essential for plant growth. Boron is associated with one or more process of calcium utilization, cell division, flowering/fruiting, disease resistance, water relations and act as catalyst for several reactions (Spraque, 1951) . It is also very much essential for the metabolism of carbohydrate, transport of sugars, synthesis of nucleotide, respiration and pollen viability (Dell and Huang, 1997) . Deficiency of B affects the cell wall biosynthesis, phenol metabolism, structure and plasma membrane integrity. It does not affect enzyme activities since it is not an enzyme constituent and it is comparatively immobile in rice plants (Yu and Bell, 1998 (Mohan et al., 2017b) . Zinc fertilization on physiological parameters of rice: Li et al. (1999) reported that chlorophyll content and net photosynthetic rate were significantly decreased due to Zn deficiency. Aravind and Prasad (2004) indicated that Zn is involved in chlorophyll formation through regulation of nutrients homeostasis in cytoplasm. Zinc plays a crucial role in triggering some of the chlorophyll biosynthetic pathway enzymes (Ayad et al., 2010) . Mousavi (2011) reported that foliar or soil application of Zn increases the biosynthesis of chlorophyll which are important for the photosynthetic process. Zinc fertilization resulted in considerable increase in the chlorophyll content of rice leaves (Mathpal, 2015) . Mustafa et al. (2011) revealed that the CGR was significantly influenced by zinc nutrition. The maximum CGR and total chlorophyll content were registered with the combined application of borax (7.5 kg ha -1 ) and zinc sulphate (12.5 kg ha ) respectively, during the consecutive years of study (Shivay and Prasad, 2012) . The highest grain yield (7.63 t ha , recommended NPK and lime 600 kg ha -1 in Kole lands of Kerala which was 45% more than that of the control. Boron fertilization on rice yield: The grain yield was increased with the application of B at heading or flowering stage of rice (Ramanathan et al., 2002) . Grain yield was significantly improved by foliar spray of one per cent B and 1.5 per cent Si (Ahmad et al., 2012) . Rice growth and grain yield were enhanced by the soil application of B in soils deficient in B (Hussain et al., 2012) . Soil application of B and Zn @ 3 and 6 kg acre -1 recorded the highest grain and straw yield (4.18 and 13.84 t ha 
Conclusion
It was concluded that the main factors affecting the Zn availability to the rice plant are soil pH, concentration of Zn, Fe, Mn and P in the soil solution, organic matter content, bicarbonate content, high Ca to Mg ratio, moisture content in the soil and redox potential of the soil. Zinc fertilization had significant effect on its growth, yield attributes and yield. It also had significant effect on total chlorophyll content and net photosynthetic rate due to active role in the biosynthesis of chlorophyll. Also, Zn fertilization significantly improved the Zn uptake by crop and Zn content in the rice grain. The quality of rice grain was also enhanced by Zn fertilization. Boron also plays a major role in the growth and development of rice due to its metabolic involvement in the metabolic pathways involved in cell division and cell elongation, calcium utilization, flowering/fruiting, disease resistance, water relations and act as catalyst for several reactions. It is also very much essential for the metabolism of carbohydrate, transport of sugars, synthesis of nucleotide, respiration and pollen viability. Deficiency of B affects the plant growth. The soil factors affected the B deficiency in soil are low moisture content, acidity, calcareous nature of soil, leaching and fixation. Boron fertilization had profound influence on the production of growth and yield attributes and finally resulted in higher grain yield. The grain protein and starch content were significantly improved with the foliar nutrition of B. Hence Zn and B are very vital for rice production and its deficiency in soil may cause significant reduction in rice grain yield.
